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DETAILED ACTION 

Specification 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-7, 12-15, 17-36 and 38-44 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Udd US patent no. 5,223,967. 

Regarding claim 1 , Udd discloses in Figure 5, a method of communicating 
between a first location and a second location, the method including the steps of: 

at the first location, a laser 74 for generating output signals having an irregular 
component, and copying the output signals at least in part such that for each output 
signal, there is a pair of signal copies (i.e., splitter/combiner 68 is splitting signal from 
laser 74 to a pair of signal copies), the irregular component being common to each of 
the signal copies of a pair; 

transmitting, from the first location, each signal copy of a pair over a common 
communications link 66; 

at the second location 70, mixing data onto the irregular component of a signal 
copy for at least some of the pairs of signal copies (Figure 6 shown detail of transmitter 
70); and 
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at the first location, an optical detector 90 for receiving signal copies from the 
second location and, for pairs of received signal copies, combining the respective 
irregular components of the signal copies of a pair in order to extract therefrom data 
mixed at the second location. 

Regarding claim 2, Udd discloses wherein the source is an optical source, the 
output signals being optical signals (col. 5, lines 9-10). 

Regarding claim 3, Udd discloses wherein the mixing is carried out through the 
modulation of the irregular component (col. 6, lines 6-14). 

Regarding claim 4, Udd discloses wherein the irregular component is random or 
pseudo random (col. 5, lines 35-66). 

Regarding claim 5, Udd discloses the output signal has a waveform, the irregular 
component being the phase of the waveform, the waveform having randomly occurring 
phase changes (col. 5, lines 35-66). 

Regarding claim 6, Udd discloses wherein the mixing occurs throughout the 
phase-modulation of the waveform (col. 6, lines 6-14). 

Regarding claim 7, Udd discloses in Figure 5 wherein signal copies of a pair are 
transmitted over the common communications link 66 with a delay relative to one 
another. 

Regarding claims 12-13, Udd discloses wherein the source is configured to 
produce a continuous signal stream and wherein the output signals have 
predetermined respective positions in the signal stream (col. 5, lines 8-55). 
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Regarding claim 14, Udd discloses wherein the signal copies are delayed relative 
to one another at the first location, and wherein at the second location, signals are 
mixed according to a burst mode protocol, in which protocol the time between bursts is 
larger than the duration of the differential delay (col. 5, line 56 to col. 6, line 20). 

Regarding claim 15, Udd discloses in Figure 5 wherein the signals returned from 
the second location to the first location are returned along the common 
communications link. 

Regarding claim 17, Udd discloses wherein the signals are modulated at the 
second location (col. 6, lines 6-14). 

Regarding claim 18, Udd discloses detector 90 for monitoring the signals 
returned from the second location, so as to detect whether a physical disturbance in 
the communications link occurs. Regarding claims 19-20, Udd discloses wherein the 
waveform has an average phase-coherence time of less than 10 pico seconds and 
wherein the phase-coherence time is less than 1 pico second (col. 5, lines 35-48). 

Regarding claim 21 , Udd discloses in Figure 5 wherein for each pair of out bound 
signal copies transmitted from the first location to the second location, one copy of 
delayed such that there is a leading copy and a trailing copy, there being a differential 
delay between the leading copy and the trailing copy, and, preferably, wherein for each 
pair of signal copies returned from the second location, the leading copy is delayed at 
the first location, such that when the two copies are combined, the differential delay is 
reduced to allow the copies to be combined substantially instep. 
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Regarding claims 22-23, Udd discloses wherein to combine the signal copies of a 
pair, the signal copies are caused to interfere and wherein the trailing copy of a signal 
pair is delayed at the first location by a delay stage, the leading copy of the pair in the 
return direction being delayed by the same delay stage in order to reduce the 
differential delay between the two copies (see Figure 5). 

Regarding claim 24, Udd discloses in Figure 5, a method of communicating over 
a data link, the method including the steps of: 

a laser 74 for generating output signals having an irregular component; 

copying at least in part the output signals such that for each output signal, there 
is a pair of signal copies, the irregular component being common to each of the signal 
copies of a pair and transmitting at least one signal copy of each pair onto a common 
communications link (i.e., splitter/combiner 68 is splitting signal from laser 74 to a pair 
of signal copies); 

a detector 90 for receiving, from a remote location, returned signal copies 
previously transmitted to the remote location, the irregular component of the returned 
signal copies having data mixed therewith and, combining the received signal copy of a 
pair with the other signal copy of that pair, such that, in dependence on the 
combination of the respective irregular components of two signal copies of a pair, a 
data signal is generated, which data signal is indicative of data mixed remotely with the 
returned signal copy. 

Regarding claim 25, Udd discloses wherein the delay is varied, preferably 
randomly or pseudo randomly (col. 5, lines 35-66). 
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Regarding claim 26, Udd discloses in Figure 5, a method of communicating 
between a first location and a second location, the method including the steps of-at the 
first location, copying at least in part output signal received from a source such that for 
each output signal, there is a pair of signal copies, the irregular component being 
common to each of the signal copies of a pair (i.e., splitter/combiner 68 is splitting 
signal from laser 74 to a pair of signal copies) and transmitting, from the first location, 
each signal copy of a pair over a common communications link, at the second location, 
a transmitter 70 for applying data onto the irregular component of a signal copy of at 
least some of the pairs of signal copies; and 

at the first location, a detector 90 for receiving signal copies from the second 
location and, for each pair of signal copies, combining the respective irregular 
components of the signal copies from that pair in order to extract therefrom data mixed 
at the second location. 

Regarding claim 27, Udd discloses in Figure 5,a method of monitoring a 
transmission link to detect a physical disturbance in the link, the method including the 
steps of: 

copying at least in part output signals such that for each output signal, there is a 
pair of signal copies (i.e., splitter/combiner 68 is splitting signal from laser 74 to a pair 
of signal copies) and transmitting at least one signal copy of each pair onto a common 
communications link 66; 

a detector 90 for receiving, from a remote location, returned signal copies 
previously transmitted to the remote location, and, combining the received signal copy 
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of a pair with the other signal copy of that pair, such that, in dependence on the 
combination of-the two signal copies of a pair, a combination signal is generated; in 
dependence on at least one characteristic of the combination signal, generating a 
disturbance alert signal. 

Regarding claim 28, Udd discloses wherein for each pair of outbound signal 
copies transmitted from the first location to the second location, one copy of delayed 
such that there is a leading copy and a trailing copy, there being a differential delay 
between the leading copy and the trailing copy, the irregular component having an 
irregularity on a time scale that is less than the differential delay (see Figure 5). 

Regarding claim 29, Udd discloses wherein the ratio of the relative delay and the 
time scale of the irregularity is at least 10 5 , preferably at least 10 7 (col. 5, lines 35-48). 

Regarding claims 30-32, Udd discloses wherein the data is applied onto the 
irregular component such that between periods when data is being applied, there are 
quiet intervals during which data is not being applied, wherein the duration of the quiet 
periods is greater than the differential delay and wherein the periods during which data 
is applied are each shorter than the differential delay (col. 5, line 14 to col. 6, line 39). 

Regarding claim 33, Udd discloses wherein the first path and the second path 
have a path difference of at least 1 km, preferably at least 8 km, yet more preferably at 
least 10 km (col. 5, lines 10-35). 

Regarding claim 34, Udd discloses in Figure 5, a communications apparatus 
having: 

a source 74 for generating output signals having an irregular component; 
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a copying stage for copying at least in part the signals from the source such that 
for each output signal, there is a pair of signal copies, the irregular component being 
common to each signal copy of a pair (i.e., splitter/combiner 68 is splitting signal from 
laser 74 to a pair of signal copies); 

a transmission stage for transmitting the signal copies of a pair onto a common 
communications link 66; 

a receiving stage 90 for receiving signal copies returned from a remote location, 
the irregular component of at least some of the returned signals having data mixed 
therewith; a combination stage for causing the respective irregular components of the 
returned signals to combine; and, 

data processing means coupled to the combination stage, the data processing 
means being configured to generate in use a data signal in dependence on a 
combination of the of the returned signals of a pair, the data signal being 
representative of data, if any, carried by a returned signal (i.e., detector 90 converts 
light signal into a amplitude modulated electrical signal that means it process the return 
data signal, see col. 1, lines 47-58). 

Regarding claim 35, Udd discloses wherein a coupling stage (i.e., 
splitter/combiner 68) is provided which acts on the one hand as the copying stage for 
signals travelling in an outbound direction towards the common communications line, 
and on the other hand, as the combination stage for signals travelling in a return 
direction from the common communications link. 
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Regarding claim 36, Udd discloses wherein the copying stage (i.e., 
splitter/combiner 68) and the transmission stage are connected by a first path and a 
second path, each of the first and second paths extending between the copying stage 
and the transmission stage, the transit time associated with the first path being greater 
than the transit time associated with the second path. 

Regarding claim 39, Udd discloses wherein the ratio of the differential delay and 
the coherence time of the source is at least 10 5 , preferably at least 10 7 (col. 5, lines 35- 
48). 

Regarding claim 40, Udd discloses in Figure 5, a communication method for 
performing secure communication, comprising the steps of: 

a source 74 for transmitting towards a remote location signals that are time 
delayed relative to one another and applying data onto at least some of the time 
delayed signals at the remote location; 

a detector 90 for receiving the time delayed signals returned from the remote 
location and performing a function on the time delayed signals to extract the applied 
data, wherein the signals have an irregular component, preferably the phase, the 
irregularity of the component being on a time scale that smaller than the relative time 
delay. 

Regarding claim 41, Udd discloses wherein the ratio of the differential delay and 
the coherence time of the source is at least 10 5 , preferably at least 10 7 (col. 5, lines 35- 
48). 
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Regarding claims 42-44, Udd discloses wherein the data is applied at the remote 
location such that between periods when data is being applied, there are quiet intervals 
during which data is not being applied, wherein the duration of the quiet intervals is 
greater than the differential time delay and wherein the periods during which data is 
applied are each shorter than the differential time delay (col. 5, line 14 to col. 6, line 39). 



Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 8-11,16 and 37 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Udd US patent no. 5,223,967 in view of Davis US patent no. 
5,473,459. 

Regarding claim 8, Udd does not specifically disclose wherein a differential delay 
being caused at an unbalanced interferometer, the interferometer having a first path 
and a second path, the transit time of the first path being longer than that of the second 
path, signal copies of a pair being caused to travel along a different respective path to 
one another. 
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Davis discloses in Figure 2, a differential delay being caused at an unbalanced 
interferometer, the interferometer having a first path 24F and a second path 24S, the 
transit time of the first path being longer than that of the second path, signal copies of a 
pair being caused to travel along a different respective path to one another. At the time 
of the invention was made, it would have been obvious to an artisan to include the 
unbalanced interferometer taught by Davis in the system of Udd. One of ordinary skill 
in the art would have motivated to do that in order to reduce the noise signal. 

Regarding claims 9-1 1 , Davis discloses wherein the interferometer has a first 
coupling stage 22 which is coupled to the source, the coupling stage being arranged to 
channel one portion of the incoming radiation intensity from the source along one path, 
and another portion of the incoming radiation intensity along the other path, so as to 
form the first and second signal copies and wherein the interferometer has a second 
coupling stage 28 for combining radiation from the first and second paths, and for 
coupling the combined radiation to the common communications link 39 (see Figure 2). 

Regarding claim 16, Davis discloses wherein signals are reflected by reflector 
means 34 at the second location in order to return the signals to the first location. 

Regarding claim 37, Davis discloses wherein the paths are formed by an 
unbalanced interferometer, preferably an unbalanced Mach Zhender interferometer 
(col. 5, lines 52-64). 
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Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

a. Podoleanu et al. U.S. Patent no. 5,975,697. Optical mapping apparatus with 
adjustable depth resolution 

b. Sasayama et al. U.S. Patent no. 4,708,480. Solid-state optical interferometer 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dzung D Tran whose telephone number is (571) 272- 
3025. The examiner can normally be reached on 9:00 AM - 7:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan, can be reached on (571) 272-3022. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from thePatent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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